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.^m V^% mm^ m^m^mum mm wfm mm^

mt^<^ ^liiali ^mm a ^^mr mmmm c.^ Urn r'-ml m&t^
@t:t)f,r.t^i of ^ atr'-ics^isf® for '-^ .saa will. aJ^^c^^
auitaU© static l^e^iri© sm<shi^# Olwii ua insUi^li^
e<?mt^-xi&%im -if a »^tl.# ImM:^ ^apilOrj ^ ^^b|#otir^ a
^ti';H^ to o<iBUmim^ ^m:m aM to #l^^t^l^ st%^^ ttmamm
m &Mo Xix%limd mar Itur^^ii^tioiw 1^ ®c^ie»ritm%r>a statio
mly0 of tl^ plasti© (csr 11 ' ->?it ys^ rcs^^ss^^
OS iiX'S^.-^ritaX to tli^ aMlit;^ .. -ct 1^g> l«»:^a^ S^quirM
t© r«s?^ |aa®tl0 Iil2i^», it ^^if «0el4^ to «0# sa^a©!^ c^
m2m

seem siiffloioat to &m^ h<^m tMt ham tip appamt^
-3-.

f«r t^ last c^p0 lmmlr<^ aisd fifty fm^tn^ «l^i»tic
thiKsrir «f str^ag^ t^% Urn t^o hsairi& 000© to b«^ roi^arilid
•
:ti C£^iis;tni©ti<m Sj^o qm era aC i3tjaticaiiy
un'^y^mt to Is© ccdt© jUiodiKi^^tift,
^«jiE«:iS -:#• mdstm sfiiss timiBi
It i^ar^ tfeat tfeii !a>8t of
^to^B^amtiic til® ij«Qtaiiwf0 ^x: . ...... _ tmsxef
t^m^ aptajM to staticallsr tolet^tsii^ist ^tni^iires is
t© adtft a Bte^ esmcFtos li«st u© miT^v^m^ tijat tj« ««
!>eGB odT t^i«> ^-itial ; " %'\! ^tsli
:.st©a 3tea* tijse ben. t mm
tiae Q0rst£^l m^'> ^m^ i« \M?^^ Oar.; let ti0 s*©*'-l?;a& tli#
-A-
#ci^ %o tJtm b^ixH .?^?w the eeis^pai w^Jt^ort i»
tS^ m^ «^ tlass eoi^id^ious. Uooia# If tin ©lastie iitr^dtee
i^rfisii ccKi0#pfe ajqim^ ^mt t^s© ^otitiimm^ \m^ i:x^ \m
r^'^^md ^ tm ^irn^ hmm \Mhm3^ its Smd mtvfim
mmcXW t)©ii^ i^f0€^@d, m:i'^^^mK^ m^^xm^tQ t^dl
m^ h^ &ji^ mm Uw em^br^^ mrn'^^ \dt^-^^ teairtE^
itse iood ^^jT^rinc csamiiltf U^m mks^ is, csC ^ss^p^g
sqsfc idt[xl3LmM l»ife i» this csaa^ It mma^ to M ai3|3@H^
to Uw lOa^tie s«ap«srs^i tlJiic»?y»
BASIS a«:.i0mAii«i
1I» tkmxty a£ sta^^if^c^i ic trodio:.- -le
coe^Ul^^ti-Qi^i ftestt t^t of e . i^e<p«l,
timt <£ ^m^imslty* "nm ftost it Isr tor "ttit wr®
iJE^crtas^ of t^ t'.i^» It is «r^«*s^>cl e^ni^omim^alS^
l0^m of #<niililriii3, iM» taattm tyafs^ t^Mst^ rmn^LtB in
eoajUii^a©» ^^ «asmia^mti<Hso c^ ccmtiimiity ox^ ^©©sa^Sory
to tljo^ OS? states ©s-^iiiilri^ffij ana s^P¥© to ::u^-^^^m^
-5-

of a glvim sitrwttum* fo ml^iaf^ tec-
«^ «iarMdlty ^^mm Urn Ut^m l« temm, mmm wfe 00
U ^$ «la^l<8 tf^pldLi^ msii^ m$ nmmr at I«lti
BisctiUJltssr is t^ w^mmt ^ a mistrial W viJ^tit
c^ ',^:i€li it aof-^mo «>xt;. " "
^mxMUM % tfl^ ^t^^t ^y^ m U m^ la m^t 1^
stros©<K^^?aiii wt^s^ for a t^^dcal t^d stt«il# f^
IMmtlat <€ nUd ste^i* ten a atr^sn e^rre^-^^^^ii^ to

tfe© distils© Spaei A ti^ &« ^ 0miama% ^c^bsfs a© txmj
tsloes Urn di5toi^j0 f^^^saei A ^ ^»t llii© Tsmf^irt^r <^
am:*ilili^» mmti'-tm ^J^^sm^im w^ ^y^ta^lalJ^
it is cjts'ii:^^ t^t w^ t» t^ iii*^^«s^ tiia^ it Mb
^'3iXl r#f^ t# Urn w^r.^m^ ^ thu mt^lal $m (^^mM.m

Hat ©?5|iatimti^ia ij^* tl50 lamsrf «^ MMt tlcfiinja oan
-^) iiiMi a cono^w ., ....„,- „^ «... ...«.., ,jji.3ti# ^3#
msstouD value a£ ti^ l^^a i^' fw ^il^ tsls^
mm^ tto «ro®s m^fUm ^ ^50 l^ %^aa ^1^ %@ as
wamm ^ thst ^3^mi \€kX U mfi^l^v^ himi all Urn ti^m
amm tMt 1^ m vm^mmsrimX hm^ Urn ^©ilteml o^Su
























•,.:k-- r.O0tii<3ia and /5|^ » %?fr^* M tiat® «^^ II » -^©^/If
..Qk^Q /*f 2^!:!^e53^j«&a th0 0t>atic mM^ alum^ t^ ^s^i^p^
".jssis <si a ^)m% ^ 1^^ ^^i^^^e. mi^lm i^m ^dM.^% l^s ta
nm ajbde of t^ aig^^ml. ^^* "^^m for ^b© rm^iB^^iimm'
c«^ mew tsfe® la^afct^ «K^liJ
€P^ m^^m^ ^mM^^^3^» ^
/istan^ Ate ar fi0ii^ 1 #ir^igijb s^C4»iit mm tim
-10-
^ ..... ......... .
^ fOfcn
i£f03 llteiM^:
mii 'mf «<J6«tv aU ^^S^Til^^^^ :J0X:..!2^.
-01-
'^iln^ viF <3r si; -^^ti ia«rt^*Sf ^^ i
- r ", '^ ".' " " ":? 0i^*
/-VQilal^ t.^^es?"^r> Urn tmn Af iB tm^ ac; f^ f.^imi l»
&c^ tho e';^ic^:>t Off a#sip3l« st^ar^t^i^iw^s % ^eedn^ ^^
-^laoe, m M& hma maUd, m^^ ^ Urn te^s ^ a^^iwX
st3f«j«sttir#i^ '^mm sud^ vdth r^rcJt^^^i^-^^^ai^ w&ctl-Km m0. it
,^0 fotiBd tM% Urn lir^ti;^^ vmiii© -^ m-^mm m fmm^
Of 33f^ Jf siKjMt ;^? m<st±m^ tmd. ^D«m ij^s^t tlimi Urn
-11-
-ll--
Isgr II » 2^Af Ifi w«m nor© irr --^ --^ * '-u tM H^m^ M
?s,ii^h t,i^ imT© db€^ts ^o o^i ' Urn imma%%m ^ fM^^U
tfettj- 0ii^i &(i i&^^^fn^ i^i^si^!^ 000iir#
to t' ' ' ^





'^rt t# %lr'^t If^
fC«i m^ m^ mm^^ ^ % fe ^
.« f im
t-^^































fe^^ld «SI!fc*^l;>i^^- at ;— ^^ .-. . ..^. - .^.. , .
r^j bo 0012^ a ?fe3ti€ l5lriii&'' ami t:mm^ %L tss^ b®
mUed 1^ ' -amt £t^ th& s@etitm,
t!ist t^ arm cif ^^ii^iM £l0fc' is rmy lMm$d is ^§^t0i!fe#
a^fijix! tijse ^r^esa of (dtotiM fte#t n-^- '^^ ^" ^^-^ ^*" --^
urn 31- - ^ - - - J. in fii^r^ 3lel -^-mM
fiat^, :. : vr^» Bat
act ^laiJtdeaJUli^ ^sate:* s^" ^ssa^nfe X^^*" tlioi? t




'rj.V?^: £!>•>;"< '^i .JSii' ii .!> i i*-
-a-
-v^ t^-> the fv^tefe ^ ^41«ne» ftds act4i»® ot a :
33^^-^B (£ the ^ml\m ^irs^ Ij^ W^ t<mMilB, Z m nxl/c
,„ ,ac^ b^m -^.- --. .^- --..-/ ^ .r ^^
:v*s esrnsd <»s tl# mf^ ^^ '^tn^ ^steiliiC ^m^ hmm
:':>
-oi'^aaa^ vi^^^ to^4j^ ^1^ ii^ tod ai^ w* :^
. . W.CO ^ rateidai^ Ir ^4:L^t %m car aore »:"..;-' ,







dlscju^'tr-^: lr.t©r» ..- . to
'0 tort o^iOfa©!! a b^it <3if v^^t^i^^lM' mmm «etl«s M
jt^M starves i^ far l^ie « „ ., ™. ^c^iml t*:>
m^^^ P^l ^^ tJto^ ^ miim t&^m^ isHm^ iM m4.r^*
, % rmt tdll t30 . ' i^ ia H.
.ic3©# 11^.^/er, :% tint >

















:'0 'Ur U\ iJ
ui mm3^ to mm #la^ie Us^t mmmmm It m$@m$ too
.,^ ^'•- _ Id a gi«^ ii^ Qvm^ ^^ -^ - ^^ ^- - *. ^- «x#
zim ^lilacttiis e^oEi^ ta mm^ t© tl^ fi^ld ^I«®b t^m^m
not t0 t&# ^^^?r»^ B^arms^ %a^ ^ €te 1^5®d ^.M^ is^is^e^
1^ %i %• ^|i %* ^^
^f
r®p«?©^4S^ e^miMKm^r





rtmcf$J,«m Eg 3P@S!'0ctiv#%» for l«ia^ P%^ vltliin tl^
0jte;^io mi»i Urn bmsilij^ ^c«ifc dteerm i«; dmm isi
alX^^^iiM^ vcr^;,.
... : . _. ,:
,
r^S^ IB tlj0 ^^ m, %'^ tate 1^1 tara*^ Boia^E«fc» 3H»/I^»
txm m% t% mmxl tof tM mlij# ^ mstoi© ^Laat^l*^ ip«^^»
oao®g^ m&t E2t ^^ ^^re®a \^^ ^.or ^^ i,«i^ r^ ^
as ^vafi4s i$i t%mm 4C«iI ^^^ila tli^ f?tr#B® imt^t^^ m E^
rmT^€tl%*tilf% L-iMm tlw fi@M sjtrjmi^ h^^^ l^m ren^M
in Ms^ <is^;tr®ciD fils^ir^ ^ Eat ^^ ^te^a c^^iulm* tte^i %
Urn 0i£r3^ b«^i iis ii^^im $ mmsr Xomlts, % m^ ^3*
:im'#^w# tiw «w^toiitr ^ ti^^ tern tsuii© t
-20-
-OS-
....^ lm^0^ ;;€ nm b^^^t mmn tHie r- ^ "'^- - - ^-af
•03 t30 rQa<^»©d \mm^ tlie loads, t^seis tLv . , ._,,
"'XM V^* '^ - ' ' - "- - - ^
elai^tie XiPlt, m# a#i^ or ^^ #3toUe c^r«i, 2^^ If
:a 2.i^aig €is *m mm M^isTSiC^ ^at it i^ista* tm i^i^tafu^
J. ^-^ f^ tm^ :
,
2Jl ^ t^ t&sT^ m t^ »0iil^ mm ^2 ^^ ®^r#J3i«i
-• ^
, \j^ %B ^ teid J^fe aifl^et^st to p-'msk o
..i»© a^ti ®t«^sfi©d \mm^ ^0 ^lasUe liM^ i^d atom ^i^
>f Eg 0o ©?«:^^10 f^ilirt Instill mm^ ^al^ lOa^t* ni^i?
-21-

to the nla«§tjic siooei^t l# » 10,000 in-OJ^. 1b <siT©ct,
fictiafo 4lbl aM ton? im sseqr sk^vs© te* % Ir #*-*i3EitsSJsg
to 3333 Ib0* As ^ 13 r^<^i0dt tli0 t^ • 'a
l-'j f<n;30ci aiKl yl^lidte jisst as a te^iUbis ^ „ ^-.j
ooi^ fS^3D ioadiiag 1^* ^ P^'-^^^^iM tm ss^^teil b^ mar
atimimi cmfitoriwl^r tMt \U & tm^ ^litffe^ and ii?^let*
shim? 1^ t0fss5€m«!r t'-) m^/*" f sr^&fc^
U^ F^ iis t^ ia^ '.^tiii^ 10 Jtju^ tii;€n^^L«& to
-22-
-ss-
c'^re m ^Xmtsw ai^ af % « la fi^p»r« 4(f I lai
'o us^f iwa^m fc^^ eM^tJUi si^B»fjt© eonra®^!^ t>y tliop®®
aa
- t^t^ r^arfecfeXy <^la^^i« in tl^^ir ^^kvi» and tliD,t
:,:!^t@a» tm© b<te'rl€ar tn '.^^ IM wj to t^ torn
.M mo itmX tmmm tUm^n U m ^mm M ttmmi 4^U
in detail a little Mtve. - -^tt
ti ? r^t© that F5 Is @^wl. t0 ^t7P> SiiB«s0 ^ds is
v^je valtjB -f>f t-lio load P j^^^titeMl to ^^o^Mm faiXiB*©^
^ Oivid® it tr/ t^ <^.s5lr^ mimi im^ %q ^mm^im
roiJtot u i^ms 1^* Mt0 iam iii#w ^^nm ^t i«^
-23-

U%0 am&t ^ctimm tMt tal^i r§Mm Im tls# ms^ism&m
I© 3U3i^ tM^ t4m €Ms^ «^^Mt^ l^ilinr mA tm^^mt
Urn Q > ^ -A
Ota iXm ^m^t^msfg i^*@sa ^ ^qf tto% irit i^ei^^ ^ a<^w
for tl^0 failsare \mM, im tmm. t^t teii3 \MA .^mmn
4# x^ fsm-.^ ^^at «^Mi 'hmi. a -'l /^r
jrow since a a islestie ®car# ^5^ad©d 1^^^ r@acti«^ to
-24-

fact>;^ iii tvi5> tli«m t^ T,wkl^ im^ U l»^f ll>^« and











prd rrC r:." ' - - «-- -~- • ^ «
:aotor <3jf m^Ptj ^^Aiawt fsil»«t t-.'^^i $a ^m$ ^mm
























V ^ Ea t^^s «M^ m m ftw te^ nitii tM ^fm^ ^
'.^t (^ pfyy fit" te ^14% tol
-.2g-
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'tz^m the ^m^ K u -^ar®2^ a jtimeticm ^ t^
j-e loe^ far ai-f :v>r4^'^ cm tljc^ Im^i b^ ste"S©
-. am m^ .
- . _ ,
€%, r
,oi3r»t ^ ^^ iaiiirt«i«4 ib?^ ^m ^stir^ atf^? feet^ir
XL tt^m 'Zaetie hia^e mspt f-^wi^ If^^rt Ifell^^p^ mR_






























\ • './ - -
. it
lxailt>«i0. Fi|»i^# ^ gsiiit b@ tised "^It^ e^^i^ cx^utl^m in
It^s ar© acretd tb^ n mtt^^ teUli>ia5 e«idltioii is
tiijgjttaliri^^ ei^bi^r In ^racti^ ^ in the labomt^rr*
i^% firot r;iaise^, t* - " "* ^- "
JUaad^ for a 0feri^ttsr# t^
lii§^tistdcpt54.-5fi of the #Mati0»^>3tii0i^i0 I3®fe0^ftr of t^h©
">t^ t^ B^m,f inrnm^ aipi»t m^lM^m Is rof*iilr^« li

















..Snc0c Ci^fWQl^^, at the t'.r6o t'^ ^ •.>.^
.
^



























, 3tli^ caitei>i ki^iar^*, ^bt a^^^ nl^^yie !'di^:t« ae^
k^ tm ^MB^m isk %m 1iM% s^n w^m? ^^ mmi'^n ^ a
Imml o^^Uai^a® mm oQmt $m
-36-
-dC-
r^ irM^m^t figuf^ 9W ^tm^u a cj^sitii^^ua btmi for
's^m, ^-m^ €• €^ fg2 ^^^
^-'fc
'^"^"' '"'"'
" "^ ..' M
iaao^s ill essitimi^^^? ^©^ itm^ m ^ mmmmstatM
irk: 'jIi^so .. , , ..^ __ ,_„ ^ _„..,. .. ... . ^ ..,,
f the X'^eatii^ ^^jf la^Hi^ hli^^ mmt mMmx^ aistsri-*
Vhm ]^omm ^ im^tv^: tm t^ ^$3mm %md^ far
1 ._ ^^,,. , . ..--23»






' i» a- at t!x-
: , mm Sail ^. ,
. "imm pf^smp^ r0m l^0>m& % > mmm ^'M^fei« Maj^e®











te«^iii}0 It • ^
to ^h^ iut^itf^n c^ sto-^eit^^* Xr U:o mm .^ coatiii»sus
r- if i^*«ra21f r^te oWlfm# bat ^ SXlmstrete tlj©
..:c^ti0is ^jC ^n diet«|t t$m a hmm hu$Xt $m at ham
ai^OTsir^ Vi» fii.^^0 9t#l tlirm%^ ^Ubl, i«» mud
easm^t aei?iar ts^ii pl&^t^l^ h^EUPt? Issire im^ et ^<^
%mM Blm 0^« Xoc>i<»^ ^^ air^ts» tlss^ ii pOLjastie h±m:m
-39-
-pe-
Urn t^w^^^B^f t% 1^ «il|r i^^^Tf to ^mrmm tt^ ^i^
Xf tli^ ^er^lr^ m^^m m^i^m ^MA is ci^i^^ed ttm
r ^ - - - ' ,'a
t im
^ Urn fi®0^e a«»i^ '^ 'tM mwi^s^^m m i-lm ar«s
a®#^«s^ t^m: ^m h^pmm m-^mt m^^m U
-40-
-OA-
fS/imm ^^s0Mii iM0fi€ ro
9Ch] aM "^^tlJi life^ #1^ ar— — -•^' --'" ' is^t as is
xmlttor oT tli0 :!„ _„ . - . -. ..,,„ . „. »-.^iti7i
^^-^uHitiritas are u-it vtts^t^^ f^' tmm titer, m^ mmiMi
h&^i^mi -^^itlc Uluc^^s ts^ as a fSE*s*© h(^ as '-Mv: ia
i^i3ur© XOih}^ m%t^ ^m c^% t^ t^l»^- c^ tijt
f<^tai3larf '^if sstatliji^* All
mih'i m^^ tlw tmrntl^i^ vtxXmB ^tmm. m^ m^rm^ for ^m









% f^-ttp, it i' - -
i^ii^i* 8C m- ® ^® a iSwi licsit^Fp v# find tl»t nw irr.lii©
.^ a^ i»3^6»isl. « is i»l i^tti ^^s f:^ -'-^'^ -' ^^-^'^n,
i# ri4^ tifee ls«aidiiEJc f^rjsitot dits^msi m^ ^cr..^
aX2y c^dtts i1»l0, '% Isaw @§tir=ri^ ^0 ^fwAtUmB df ^mi
; i^l4i2 tM ^la^liic hi^^f^ a'-|^* It is ^iXsr m^emwi^tf
-43-

hmsm ^^H^istimm '>:^ill t^ ?^f t!-o mli?r ji elastic '








ci.^od#: t.. ^^..„ _.._-_. . , - .^-.^ .. -.,-....!>



























iM^rm u f^Lmtm in ttm^ UCe) %^ ^tm^ h^v it
^i tia^^ UCelf m m^ mm. the ai^ms^®^ rla^^ie hljg^i^
:zitm$' ^cfeo-r and kmt^ &Mt In 0^ sWii^^ tm hm^ mfmh»^
I::-
.
'^ m^m^ ^pini* ISalto?#»
;,,.„._, ,,. _..,.. „ ,....iar




aeer-^li^d^ %m tmm felt 4ii^ hmM %^ msst rm^mm im
tsm 6'Tnm ac r-5r©>dl^ioiiD tlKseo tMr^r '-ttiah '€ !:^iw
to '-rafeosm" iVathen^ - f-'^ ^^-
^ a l^san ma© Israe a :^.l€Jtia.0 i^xs^iarfel mi* aa
-47-
-V4i-
rdM ^t^l c..^. V .c '--"- —'- • •
ism & reetan^-ilar - - , . =
;,i?e^^ at or r^w tlw ©laetle e^?^ C&s la ct cirwJisr
"Bmt wstiX Urn eai3"3Mst# rm^^^^k^ &t;mm
aUp *-im . • ' - »
That ?tor. a ^iaetit Isiaa^ ^m^ fc^^, it.-
Urn loa^i ai t^ sm^bfsst '411 b@ ^^f licdtod*
^''lasU« hlja^c tdm ^bibit . ^ . .... tic
-4^-

^iA^^md o-mist^t tslt^tmt® J^iiXisK^ 1^ ^-
aci?43ffi3ssi rslastie i'sJ^^^t^ i^llX fm^^^U^ tx. ...
-49-
'U'
it was deold^s^ tn ^m^mt aotmi t^otn m, mmisi r.f
It lai^it be '#su to ^i^iosi^^ til© i^^mm fm ^mUim
>itlo XmMm ra^^r l^isa sarailiiie o^k^It^ ^ aim <^
msk lm^$m mjsihlmm mm%%mUj& tis Urn ife^lifi^Ms D^porte^tit
l.m:*i:V,)ro an: tJjjr/ ^ppl;^ Xo of
m ^hm lip -
^^j^iM I50t b^. -„„,^..„-.._ ^» ^ -. .,-, „..,^ „„„_,.. „..„„__ ^_i
-x t0^rt0 ail' ri^- m ^mmm^Ml^m m^m^:w4^m »i^t ^^
.50-
-oe-
.V2 turn yieWi r: t ' - i -.. ^i^
:imtlm m ^m w^mU^ h$^w^ tmm&m mis ommo^
m to " :,^
t*^ ^i
. ..- . ,.. us
^ d^^lo^otifm to ^19 mmii^ lm& &^ In mm m"^ m
m
m® »lii m^ ^ t^ a2^ai«t« «i0 Urn ^mm
Mmtm mmiM bo i... ..,.__...,_.,_-. j Um Mmm. i'^mM
W^m loe^ii^ of Wm m^mU^ ^$# ^mm mm mm, m
lemli ana t"






































,' ao^pport t'-' '— ' X-
IS*}
Jl^t itmU %^^m ^ mmiim^ mSJ^-^s^ ^m^ tea a
, ..
• i>iitt ma^^ vm tot' -^ it, iu ' ^ " -" ' * -< r

















...., ,.^^ ^^i *,..
^jgj^ ^<3^^%^%v^ cC sn'iiaa oast i3?». irc?^
: I'Or ®i tilt: • ^





€^pt ofur r^tlicste or loa^inr: to " 1^©
doai<l^ tlmt tli0 boat si^i^ to iaso mmxa ^ %tm om foofe
^ ^oXV?a t^"> Uui . .1 in ' > %&
alio? Urn nl lil^ Gi ;:• 1 x,^
f3pi2ii0, T-!© tsos^*' ^§B oc^s;iit.?u«toa 90 timt It ocmM lae















































C^iO^o '^rG ti0oa^ am <m tl^ IcmS ii,>iaioatm* m^ Urn 0^*^
rcr Vm mom ^^ tis® i^arM a^a^^^^t^ In t^M p*^!^^*








tost aot^iol *j«al0 : -i^,
tlie $00^ r^ of i3^1«li se^^sg %o lie te^ ^'^% XocJLmAl nimp
im ^114 ^olfelSJ),, and at tJie same |jn,e 0liouid Ij© oc^fc*
^•|iiti0toa» -^i ,. : .0 :0 is lis
prooeas in the Civil Engineering Depart ifint«
-58-
e>.:: effise sxU cTs baB
ai aeeooic
-85-
. ^:> J^tiee '
,., ,.: . _ „.,.,,^, „_,..._
.r_^^.
-•.? mi'l^ nm mm%X^m& c^ s-toaa^m^^- teicsm* %hm mm^
ir^ i^ua and 1^ x^esislts m"^ i^hmm. %n ^q c^pessilx, iMi
l^To.*© sm tests® ^^^ rm ^ 111:0 asm^to;^:)^ l^mm.
-59-

siraplG span beaiiis wore tested to deterrdnG experimontally
tiie value of the plastic moEient cf the material being
tested. Tills was done to verify the theoretical calcula-
tions of the plastic moment of the section bein,r; tested.
The test vms considered to be a more acciirate indication
of the plastic moment of the material, as it took into
account the aiiount the cross-section of the ms.teri:'.l
' t have varied froiL. the exact rectangula . is
t'lo traction assuDed in the theoretical calc
i.au) poiM's
The concantratod loads usod were placed at the 'id-
point of the spans as well as at other noted points along
the span to see how well the actual loads would conform
to the values predicted on the basis of the theoretical
analysis of the same sections,
TF^ST SAMFL-:S
In the case of the continuous beams the span used
was usually 12''. This span was picked for simplification
of laatheinatical analysis, ease of loading and also with
the idea of keeping the L/b ratio reasonably low, to
avoid incurring lateral buckling dxiring the application
of tine loads. The span was about as short as could be
used to keep the loads within the sco:pe of the apparatus.
The riaterial used in all tests v/as Liild steel, hot rolled.
The soctiorxS used were all aade of 1/8'' by 1-1/S" strap.
The one test on tho circular cross-section used hot-
rolled mild steel 3/8" in diameter.
-60-

ijorrdt^mm il® will l»© s^ii^r*, this tanus 'bwsm a^ ^ tis®
iM iB^r^ l3&p% i>or]>fitia4e«.Xaar to tiai minpl® at all %ii2ase.«
the pr"3r^'r- I'.-''--~'^ •' ^- ' ^^liSj 'kJ%iS^-*'^i$^ |»2?^Bdi«Ks3b^^
to ti^^:; v..::!^ ;>.. .,5«
•^ load
..,,,,...-......,._... ....... -„-.,- -.-....-... ^ ,, -..-... ....-..,.. ..a i?^rt.l«ia,
j.^ at ti'jj& a#Kt^p <:^ _tli© lQii^#2?» to timt m> ^urm: Axm to
-.'otaticm or tilting tJt t^ l^saiesB^ 'W^iiM.. '^^ip^^e^af^ la
.a«dlai^ of tlio glides ^*er3St ta^u txttm': n^^t ^
lnt^& was ari.^li.'*e*
. .., 1 . . .. -.^ai*® aMed la 0^«aX li3i!§aEm^»3Sts to ^^mU ^mrx
>f til© bear, ua^er t-oat* !E3© iindiyMtial ajE^ &e«ts::ulatii»ssj
-K>X*.

ra0 added* Wxm p^iraiy XcmlM w&tq laada up of tbp l.*cjn
'••"-t3 i^lo^ fiEtm-iicpa about els^t " - '~ ---ih. ./^ tha
js'tutloa csf ?a pXaatile hixim ^t acr^ ^©cticm iss too begea
'.^^ rG^«llo4, tli0 JUsdiTiduai XmM wero olm:^
>f a p€«iisS eaoli aaa thor «^ss9S^ a^M om ®t a tfcJ»» mm^
/imiK^ imwtm ^^ p^liat® oar Um plot tao eXo®^ toi^at^r.
a t^-m poinl 121 tl» lim4i?Jie ^^^ ^^^ toi^mtlm. of a
XaiJtlo ^i^ at soE^^ mmtl^M la tli« 1n,*»^ stnssttir® tins
• d, tisa 1 -mtiim eC tli# aotlootion
,, _. mir^ iro,„ .. „ . ™., „„ .>tit* Bxtraris oaro teil
00 ^ taies^a t^ rm&» sw» tim% mo Im^ln^. ^m^mm w^r®
-o@kii3g tan^M to #p»i ia> t^ f0i«tti« <€ tl«. |^te^i#:
3 cr t© ^ift© i*@t^.r enmti^ raa4ls^» 00 it ^^^liss
:a^miM hims^ r0;='s©i# iftar nm tot^^mtlon or t;>£r first
hinge, the beam was allowed to deflect until it reached
.62







:i t«irmJ34 ia this paper **tailt3i^ load", aM in mrl^4 <si
.^ Ic^tss sm^i2ia iseii^od in ^0 app&s^ix,
;./i?3i3^ to mr ^ m t.^- ..- -^ ^^
.
j..x^ w^mi wmU hm^ ^mm ^^U^ Hl^* mim l^mr
-3P^ m^ t^ Ioa<i ac]®r^|^&t ©mm^ia tall ol^rej^v^ti*;^ dT
* L® tuat w^ oX^o run
m tmm mt^riaX to d©tortr.iiia lis t^U Bti^m^ m ^^%
tr^-r?T?0ti®al* Iti© »ai^ lead ,- ...»^ - . - ^ --^^^-^ »-^
tlif^ war© yi^operly b&lsm^^ cm t&& ^m^ min ^i^ aot
t.UfR '^W- to l)@ a® ' ' ^t@d« Xt
w^ tliaa/jlit tliat t;, I 0t tl»
tho Xoatm to Jacwr^ csTf mnt^r ikx^ msm^ tia to lorn oosstrol
-63-
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m t^ lo^» .. .
;>^f]lSKrfelmi Umti^mma* ItiitlaUy, tslj^ ^©am ^»a® -^mtmim^
. : a «ai]l wire wtmjLM i^m suppai^t
,,_..^^.,^:_^,.... ,..,.,.. ,...^..,., -. ^us d^ tm M«isw mia 1SISS0 fooM
:::3 ^ TaxT mtlsl^a©^^ ®« i% 4|d sot ii^$€^i?f0i^ sttJii
^ it fsttm. roteti35g*




..^m^e a|®r% "^li^h w^:. far tl^ t©i^
ir^ of tli© ae®lr#a lor.^f^. Qt hmm^ mm mm ^ Urn hsm.
to ^ to0tio4 'imTB oXm:^^ li^Q %tm cX&Mm ^ :-
so OS to prMiis© a rigM. aM fxiil^ ftei4 ea»-.......-^ .... ...-,*
-::::<i5a^ticm# ^^ lm& mm Uim apil^iM .1^' U tM mm at
.m QontirMOWB !>t!ara* 'mis wmt»mp mm f^~m^ t^ W dimmtt^
...^ti^i^, tliiags, int^odi^lisg am mx-lai tensile jpt^i^^iii iMim thm.
Am attcjispt to mm^am^ UdM w^'^tm. mm smOe by
-64-
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apart cmd t. ; t^m^nm On top -t Um bc-ar.
:. ^<^'.i0tai& dis^anoa li^^^{^#ii ^3m two lai^a af tl»» t^otu-;'.
-iji« -in tfei0 liay tto aatSal str^^Mi ik." '' ' '• " " -r 'Mi^-
Qm> a.n^.JUia® ^a^ wan 14®^^ bM it iff^ irOaOt-Nil c?ror t^
load ., ^' ••^. ^ *'" ,...--.-., .^^ ?T....- v.. ..-,,.. .,.,^ ,, tR 1;^
. ;4 3p««^pa^i4* i^or® r^^^t^mm i^itXX ^ ^^la^ %© t^©se t@0t©4






in iH® 1&a^ %«ita# ^isci^ m^m mS^ 1^ ImsHiir. «^ ^^ip
jf tlie «t^«^ into %m M «tmpg* oT "
. ,1 li^ile Still liafe» f^ top wpm mm t^^^ilm
uv:r^7^ "' '-^' ' '•^^
^ t^ frai';»s ^^ buiXt ap M HlJ^.^ tan®
ns;^^ m mt^€ t^ ttxv U^^m m Urn ^e^ar; m&^mm^ tn
tihe fast tMt tlio.'o ye^ sw^-ii*ta :,^.^., ^ - . . , u«a
attor ^^ f^mUm «r t^ ftei^ l^r^i^ aatiti<^^ l-is^
- -
' - ' Wi^ m
-' in Itoa© %om%» ^Im t^^ ««^^r tis® par*®tS@
> f€^;^» ^i^t^ a hit df iiiditi^i«i i^ a«ad
^ a^fll^ as^ tlii0 ma aeo-x'^iWi^si ^ »^^^ Idndii^
-66-
-d^-
Tim t^mrn^ w»r^ ^m%^ <
Urn tmm m^%Um* la m& t^mm tests '^-m
-^}Otlf wmv^ wi^ .- ^^.^.^.- ^-^^^ .....--- ^~-' ........,,.-..^ - - ^- -^.a©
Of til® r^^mtiau 5tf tlMi pikatstia liSjag?^®, if tmr--
c r
"
'-%% m m%^ mm ^m% iM ^m tismm^tml
-^.7*

::aU«r© pallet tMt is t» bw* tm point ^n^w all tfe©
fell©
- :_, ^. .^. . ,. , la




' " • -^
^ cu
&.^t^ i^ilUlt^ urn ttni^wmtiim tMsm a^teemini^i, 1m tills
i*Xi^ it 15^0 4i3ta'i:\ .iu.3d ^€km t© 0^^i|^ f^css ta;? ^aJilS^





thBtwf^ 1^. mm^i tmm^m^m^ lil^^s wmm tm^-
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WOP© all W3fy «lcist© , i::dl0at©cl tliat th© mi%0TXai vmis^
ill o«r tast0 r/itli ta.i© t>55as::s aiadi f:ir^®:5» h^& n yiald
'fMs loaa. ^"T© laB -"^-- --•" --* I iralae of' tlm pli^ti©
--. .-nt ©q«al to %k9* •- ^i%m eciapar-od irei'^
./o Ju^; .:iti tMfe t&lB' airmll m^<^ miglit *P@*3^ w*0li Ikj Him
to til© ffimli irgriati-sa fB^M %^ nNiPtej^^ar wiiitli tM
Talt^^Q worfj tasod on an asax3?^^d r
~ j'^n^ogticm*
It i^^s® 230ta€ is t^ sl^-.^Ie b.
:
: %ym
boana ^MY©d ia l^m '&mmw umioh tr#f^ to l>® ^im^I I'csr^
tint i*€§st of o^ tests #^-iB^r# rn'tt© %^- ^lia®.rro- tte
oal0u3.atod it wmiM fos?^* i^s tbt XmtA wan applied ta









: . *'Xi m a
iXX tl^ «Ki^ to faiX^'r* flii0 tlam>X0|f»at mi0 latli?^
- — - '% /ia ^ i^ia th-mtit t^mt tb& m&'m mmm Am
tmm mmf tm^. tM ©tmi#i^ itot ml%-5i? tM
\5i^ po^siyaM. IMs 'mm fi^ t^ «^^j, ^- Wm ,, .-.,,... .js*
©Mi^^ii^ -act <^ tm m^M m. ti^ m^m^ m% m^ pmm
t^:--:m^ t^ tm^ to failure* m t^ w^^^^ imitmm t^
.i^tallie -^^^' mi^w mmu ^ #^l.:^ti« t^^ife^lir la*
apajs tl2© Iteas .„,.-,_ ... ..^.._._;^, t^r^i tiss Xoc.^ ---.
-70-
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t-.ar.j - u:^:^ i..OQre grapliiftally, /iS tixe loadi3 wcx*e addoa up
until feiiuro (as feiio graph sliflwa) thQ defleotion uadter
oach ixioreiaaii'^ was a very definite at^oimt^* XJx^xsr ths
fallia?© loud dQfloctlv)E *. *
. v/ithout





l<j.^il tost® pt!?rtcr;.Md osi tli*^ two-sja?! b:?a2^* Bote agpociaily
taiitB aoMuot^d at diff^F^mt polsta caulossg %3m spans of
.;d with tiiv. ..^,
plcrfe ^ , ...;)•
Tiiia li=dlcatc^3 that tia© (l«5fl0otiion of t^ span cj^ tli^ two-
span boaKi 'oader tlie lij^^it ioa4« divMed Ijy a suit^ibl©
-
""t-r faotor of two, is lass -Uian th© defl^otlon a£ %lm
J span x«ad@r tbe norsKd elastic loa^ far ^ssliioh it
would b© dtislgaad* Said d^fleeticaa cC ^ti« span csf tlie
tv/o-0pa.a l3©aa la Of.l30**» whlX® tli^ dsflsotion <^ Urn
oiii^l'^ Bim:^ boasi uM^r etellar loadii^g (l«^al applied at
ul-ie r4.d»poiiit) is ahcMn to b@ O^UM?*** IfciiiS boat's oat
%lm argm:«nt p3*©aot2t«sd In tls0 th©o3?Qtieal dlse^issiosi*
I i -,•. .1 : -^^ \ ':.--: : .ItO '-^ thlS test r«Il OXl
Uip«5e differcmt sajapl^s, IBi '.^m'© very olo^e in
.ill 003DS* tjiidor tills ooaditivit ^^ icMidlic, Urn first
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uXt^l-^te -r ' •
'
'
CI load c^ S|»6 Il«i» Bi©
Dk»2 lbs, mm ^Ut&mpj^ wm OmW^ ^^ tm psr^aiot^
^im%U hts^ ^:i%M. fm^M mm t^ mvpm'% t^ 6/n n
ine to i.»^^t
, ™ . - . , :t50 ??ui?^ mm oat tii# ^^awlcr
It was d.JOi*^t t^ %^ 1*0 d0*r55^|l3® ^^ p0llSl^ t3dr lC5®ais^
::m ti^ B:nna ^ ' ' ^ ^i ^Imt ..^^jssuM ^^13 a
i)«r r.^tJlie:aati0iil (kki^i^MiattQim a!ii»ici tihat 1M# Wi^'-
-73-
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.^,-^.-^-.- ^~..- : ~ .. - -- r-^ -» ... (fi0ip^ ©)•
.41 i^i^r 'fe^ stof^ (m tet ir^i^, tkla |roli3t ia tii® 1«m
point mi lil^ t%iiyfii# aM idtMa Ifej a.e<^uraer »^ t.Jb» mxrm
oan In? !*.:&' * " \' "^' , '" ^ ~ - ^. . . ^ acted
In air^oat , . -
it, Ti'y^ X^^ at faiim*^ isms Sa*:.:§ 11® » as 0CK:'^3;!a3r©4 with
Um t^mBtS^al load c^ ai*$0 thm* mis r^pr^^st^ii^^a a
,. ::• iJjio ar isot^ la tto f&m% ^u% all Mi© liiii©s#. tM
hlxx^&a fiM'^r;^ ^ismXt^^ammmlj is^^r tli© loads f%n$ mm^ Vm
^ "M^T amppmft and %hi: stiniotu^ mm$ transto'rra<l ls^45
'uBlss as^ @'jEtiuia«ii t:i d^i^loot until t2;o IcsaS '^as
;jus3^ aM as borrao out 1^ ^i® «98^rir>i©nt^ Si^'^ipfe^ tlila
\-:S point isais f£>«^ to hst tii© w aka^t for tls@ ec^i*
v*..^^u3 be^am* In atHrn!' v/or<lis, i^ faUm^ ImsA that ^3is
jut on tJj0 Mses to i-Mu© Its faiXtiSE^ wit^ loadlsg at tl50
i^hl5I* point wm tiie lisaat Xo&£ tfeat 2t took to pxtidvm^
, , -rW
m^ l^ar^timl p?^ ntlc^'^ tm t^is ^aMitioiis ^^
>lieatda tli^t th& ^^am w<mia f%il mar t^ laia^-^mii^pert
-74-
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tTtm i»ai0tiiatlciii la thin ^B^m wm 9k»B ite* ^03© tmrni
?jis^k3^ a iae^ ^ abtmt f5.7' itJS« miym Un^ hms^. irtjmtiefehci.jKMl
was ^m^ mem to /-• tise^ @«periti0a^ja aot-^p
ix-xj Zl'mn -mm ^^^l tn^ a^.tooti'.xi Hj^ wcsaaa a^irt naj^irjg
at an tmiEjiMl, m^ s^rpis*^ ta ^at It !^id b^^ia t'^^iise;
atoil.ta^>^^lr* ^'^ 0MpF^^ off c^ tii0 m^Qli? sr* tli®
tcr^ita 3t^ ^ m^ toij:; m^^ tMt pc?ist oosii^ ^ olasaiUP^*
'5rs;, ^hc:-m w0v^ t^x^^im wmr^ a%&%i.m% mm3£ ^^mtlmm r£
-75-

tcsn tinda* iih0 loads, Tm failure load prociloted tat
tills loa^iug ooMltloij was 112 It©* umer actual loading,
the tixBt plastlo hiiiB& taanm4 <w^- '• ' ^..- -- r.
.
a-load of 83*S Ills* ®i© pltstle , ,
loads, Wi%h resultIri^ ^alltaM ^ Urn atrwtiapr^, tjMai' a
load jf II;.; Ibs^ TzilB gava ^^ dlXfereuoe ^ 1,7^ f;rQ©
tlic t:ioai.'otio.'a,
Frera tlie oui'vo of tboar?Jti«ial t?alt;6@ie (flcr^ 6
^ :.. 'c loaa osP 87*0 XlB&m m.- -'
,;;.;.,;ri
^C 1 > 'I -* Also, tro:^ tb® -.
.r
:<s hii:;go« la t^is aau© wo'oia fom "iM^r tho lo^s
-- ^-^It^ ultiamt© rallui?© X'c>mil^ii^ wlioa th© plagtlo
bce*';:.^ out t^o antlQlpsitod m^IuiTloo', ^e. plastic lilsgag ' •
~ "
. im*
tlm "^m^ stil*f0»©€ ai^ did not- fail uatil the playartie
ling© tsris^d c^er tliti jiiM*«uppc3rt , -isfei^li oooutroa tiM^r
:. loa4 of S7.35 lt>3# "Bxim reprv^seirt^ a dlffer®s^@ £rt^
•:.l20 tlioor©tloal c^ 0«4^»
3/^* $ nm m tmS^ AI-^HJED At IfE 0*415';
jiipport aisi ^issder -tli® loate at tfes sa^iS tliise. As it im^
































































































































1^1 } P^«l >-n\,)o^
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t^mt Urn l-milu " :uai lbs* It \^£is tVLrt'v^T
in tills pa|pe3?% ttet t^ fstet mmt l^ls bvsaj's whs <^
fn.ct mm% i%:& h^hmtor xUy
1 failure :. .„ . .„ ..,.,., ..,^ 143^25 l^^,
:;.=iiola w^^iisented a ditfmimu fi-xi tli# tl»twstioaX ^




:im BtMm xmMm^iT m &aa hmu nc^^ in the pr®i^<m® r^^jtai-igul^sr
'ymm tm^t, St© soale 0hipp<aa oi:: " ' . \ :\ ®ia& at
"
-f^i ^t tho |5Sirt@ or '^e b^ya
— - - -— lm%%0^ tuB \mM fec^ii© out W
•>::JO t^Q% that tli®:f ismr© p©.i?t®^tly strmi^t*
..E iist^r«;j»ting ressult mxi^m lalgM ^11 bo imlMed
-
^^ru IM tilt ^^t '' ' '
,
- ' n
'vo:r tb0 ^^latia tljeotr tor tOii^ imrse .^«tltm tlmsL do^
tii© reotsiii^iliajf seotlmi* Tim Mi^uXm &mtim #Toa a
-7S-
-oV-
-itio oC liim)/tm ^qmX %o 1«70, laSiUo tiao &mm ratio
::w tim ro:-^" * - - * ' •;; 1^50, T.
'
-;:.at
f tit© pJUjiatiO' s^tli,c4g as tim Qimlm %m
•
-> -> -^' <- ot Umt ©«t^tiaii# a€9Q«r©r®a.ly, as is
ointM out in tli@ dia^'oaaicm ^^ tlieory, ^la I-beaH^i,
'.-.loll ooiiid b© tfised as tSm otmr ^stjTf^r^g sfeicif® a ratio
l^mx of oaXir 1,06 to 1«X0#
1^S0 t@st© pr<:?«^e4 to 1ssm f^^y imsatistaoto3?y aM
jujad tlmt t^e aatuaX loads e3E0tiMaa greatly tUo l^;ide
;i©li had ^5011 pi*««Siet^4 fm-" .jsmoli a ooMltie^ia aial s@t-up#
. ^ px'®aiot«4 loiisd aC iI2#a lias* , ^l«li i«®pr@0ei^fe#a r.
;
-J bc^m:' QV^ ^bd tli^^Xi:^^ f^ ^tisB strJi&ttir©, it ia felt "^at
A^^mm^ing to ttm Wmo:^, hii^^r-s vit'iild d-,*T-.:l-jp under
tiiisi oojsiition of loaain^ at A, B» B a& g' on tii© fr^sa
-79-
-9V-
;-.:ii^m in fii^isr© 10 "Bm tTmm wcmld tiot fall until tlioae
.^5 tarm-i^f and tlsegr ^iduM all tho
.-d li valu© or Btn,>^'j llMl« UrsC „. _
.,
.13 first 23.1i5g« fort50d at S tji»a®r a Icxtd of 53»05 lbo»
.a soC'CMad hixim '•^'-'sn'm^. at A at a loeid od? 61»0 ltio.»
ing-^ had for^/md^axd mi|>p':rted M^^sdi loo^Jg up m^tXX thP
fornix hlim^ fa^ma ^t B us^ar a Xao^ <sf S3»4$ liie* At
tiict tl^®, tJie atriaoEtuT' waa trasiaf-or- od into a nsoiionia®
and ooi^ixi^sssa to aofasrm until tl2& Imd wm roiociao^l^ aSiIs
load 'Gp?asoiit0a a dlf ferosifecs® <^ 0«95^ fTsmt tb» tl3©^jf©tio£a»
Tbe liliiC!p v/ icOi 3aLsr3»a at tlj0 owm^r of tJb^e frcisas B,
dia not f dr:.^- il f^^it at tl's^ ©«x.^i3©r isi u:a^' oC tlie oar^ -^ixtjntsj
tiiat w^r® 3ra» iissdar this ocmditloa of loadiBo, It %m3
..inr: •:© or* th© d'5flooto4 r " " tJiis rl^fit !ia^© l>©©a
caiisod b^ t^o fact tlmt - ' ^ i>i' tl'ia atorial In
.jj fr«sre «3Mt alto-"0d rii^t at %ho ism^tmT W tiso actio®
Qi' tim h«®t ajfK?. I>en^ln{; w^iSoh y^jshi dcaa© te ^aalcri tli© floats© *
Ttiia difrormoo r:l|0t j>o re/cli'lca b/ li'iat tr^mtiiis tJia
f rd.t^» after th^y are ls«»nt sjsa farr.^» B»© prc^aesit autharo
r© pr<5?r3iitf.?d tnm follcawii^ talst t^rou^i ijy a laok of
• ct.
M0as?dijjg t0 tli# tliaosT",^ liSas^s wo^M '^o^lop uud^r





-..^..-. ~ ..- .-, ^ ^ysi
ibBmr st^a^^, aM m imm ¥^33?t atejspti^ta <# it, as it is a
t.^ap320a mt t^ h^ T^::: . m tho first lotyliSi weiti^
-mr th^ 0.mn^^tm. tmUmm 0&mx%im mmt Jte.-

mm ^m^ tt^r ^M is %tm 0l2i^l«^ ^^ai® ti#i^* »^?® «S3®
-82-
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'^^ ^itmrmik atrtiotm^© ©jcliiMt*^ tho
'^ all c€ mim> i^®M» aiaa
'lagp farr^, mH lis tM ®ais^ ^^^ nm% mm ^:m hlsm





Tim author© os: . ... ..,.. ... '\ -- --'
,;;,.;
.oreic, t0@X u^i.t Urn tolXmU^ (^omXmtjm wbc^ tm drawn
Im w .„ am urn ^m^itm^ la tl:^ -fclisozy Ct^
foflpmticm <2r pMatia liiii^^l dots aoatir la aataaal praotioo,
....... ......__ ., ..<.......! ^^
-lastiis -: ^- ^-^
2# Si- ...:... : ^ .,......,. „,/:::s imy b© aeois:.,.- ..^,
:iij^s at oertaiji points in ^i» atinwtyr©, 'mim allasae
. bcKlle» ^tm mix
--^ --• ...........
, ._, .,.w. ...... , ., ^.....M '-^
mm^ mm %m& mm mm 'xUfM&tiom &tmm^ W ^
-**

tlio elastic tliocry to tridi©at# a d^fialto ©oooai^ of doal^
Umt mi#it ^ hM bj \i»im "^^ pCU»tl© t3ii©o:- ,
5* ^^'" -*•'-• -^:II3P^ a0tS j;^"»— ;'- -- -- — : ,,^
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-. •^^^ T.::. .1
o 3ir:ri3, lof'dn rt
. ad-points
,
1 . • :•:..
O.Ou aou 0<B«i«>» oOO
'. 3.4;. ?92 o.aoo 79:.: u.00>:
U.70 7^-^ "..'. '^3 767 0.033
20.00 7^.3 0.037
2B.ZQ ' • ^ 719 0.:j.:l
^.40 69p a.i.;5 695 0.105
44.40 676 0*i24 672 G.128
52.40^ 652 o.i4e 64a 0.152
60.20 628 0.172 626 0.174
68.00 606 0.194 603 0.197
75.20 5a. 0.216 582 0.21s
77.60** 534^^* 0.266'^^* 529** 0.271**
79.-^0 525 0.275 523 0.277
82.40 511 0.2B9 507 0.2S3
... S3.60* 500^^ 0.300'^ 495* 0.305^^
BTM #8 — ccmtinuows boaia, two sptma, 12" spasi, loads at .415L.




p.it'V u-^o y .v; I.',/ J J ^ -'.UJLU
3C 11.70 .3o2 ->.036 661 0.039
-'• 20.00 633 0.067 633 0.067
20.20 0O5 0.095 Ou4 0.096
^*40 57G 0.122 577 0.123
44.40 553 0.13 J 3 9 0.151
52.40 ^ '• J 0.177
60.20 . ^'..04
6a. 00 ^ J , ^, 0. *31
/ , 70 75.70 k^ii- e. ,:;o i^k i...5C
1 ;:? S0.33 //06 0..7; 406 0..74
81.45 k^^ .. 70 4-^ 0.27G
82.25* 416* 0.2^^* 417'^ J. -'S3*
{*"'''^) hiago fcsniB over support.
(''') iiidicatas failis»e Ic^.
I ^iiiiaBOj'l J
::X" /?9 -* et^t^toKHju tmm^ t^^ spina., 3ta*» S|3)2«i» Im^ a% .(^^
•«--, « %^
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the formation of plastic






the formation of plastic
hinges in simple struc-
tures.

